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ABSTRACT

lrl April 1991, (~alileo’s X-baricl high gailj antenna failed to clep]oy. ATI a]ternate
applcmc:h w}li c:h ut i 1 i zes the spacecr~ift ‘ s S- ]EiI-Jd  ] CJW clain ant Cnlla was cc>nc:ei vecl and i s
in clevelc>pment  . l’his approach will eliablc the z~cc:or~~)lishr[~e~-lt c)f z4t least 70 percent
c)f C2alilec)’s original sc:i ent i f i c c)b-iec:t  ivc, s .

ltl-\~]l  c,l[lc~l-lt  6~tic>1-~ is to be acc:cmplishecl  in two Steps, called Phase I and I’base p, ~aCh of
WlliC’kJ requires Changes to the Ga]i]ec> Spacecraft software, the sLlppc)~-t ing grourid  data
syst cml, Calld mi ssi on operat icjns sc, e]iaric)s ancl prc)c, eclures . q’his paper pl-esent. s an
c>vervicw c>f the Gal i]ec> mi ssic)n, bl-ief]y clc,sc:ribes the changes l“S>~Llil-PC~ to implerilent
the c)rbita] phase (Phase ~) of the C<ali]ec)  I[\issiC)l’J, arlcl Clescl”ibes the fLlnct ions] lilocle]
C)f t he enc~ t c) encl syst en-i whi C,}J wa,s Cleve]c)pc’cl  to Suppc)rt the Systerils  clesigjn effc~rt .

‘l’lie shc)rt clevelc)prnent peric)cl clictatcs that the spacecraft system desigri, the grourld
clata systcm clesign, ant] the opeyat ic)na] sy:;tenl  sc:enayic)s  and p~-c>c:edures necessary to
cc>rlduct the mission be cleve]c)pecl c:c)r-lcLll-]-c,llt]y, ancl plz4ces a premium on val idat ing the
syst C.In c]esig)is as ezit-]y as pc>ssible. Aclclitic,~lal  clesig~, ccx[plexities  irltroclucecl  by 1)
c)rie way 1 ight t irilcs :J.pproachirjg orle hc)ul-, which requires r[lUC:h  FLLltC)l”loIiloUS  clata hanclling
c>li t he spacecraft , 2) the clispardte science  clata accjLlisitic)I1 arlcl t e] erilet  ry clow~i] ink
I.cJt (~s, whi c:h recfLlires extensive, clata k)Llffering  on the spa~errc,ft, ancl 3) the
uljcert  airit ies i~it~-c~cluc:ed by clata clepeIJcle]Jl cclrrl~.]~-essic)~l, whic:~l resu]t.s iri data vc)lume
ul}cel-tairit i es c)f <~}:)l:,yc)xi~llz~tely  2:1 , nmke t Ile pe~-fc)~-rnarjc.e of the system clesigris  non
clet erl[li ni st i c: .

l’hc validation c)f the systeril cl.esigns Was accomplished with the z4icl c)f a Cc)rnrnel-cial
sinlLllat  iorj pl-c>cluc,t Llsed to inlpleri~ent ari CIJCI to QIIC1 functic)lia]  systems Iiloclel . l’he riloclel
fc)c:Llses  c)n the spacecraft ir,strurnerit  clatd SCILI.I-CeS, the spacecraft  clata system, <~ncl the
tape rec:c>rder, the eleli,ents c,f the erlcl tc, elJcl design that cc)ntribute nlc>st significarlt]y
tc) the r“lol”l cleterminist ic: tlatLlr-e c~f the clata f lc>w. Questions
fLl~lctic)lial  rnc)de]  includecl 1)

addressed by the
the perfc)rl[mrlc:e  of the th~-ee rna-jc,r rate bLifferirlg

n~echani sms c)ri the spacec~raft ; the tapo rec:c)lcler, aricl t wc> rariclc)rn  ac:c:ess nmnlory bLlf f ers,
t}]< rrlLllt  iuse kmffer and the pric,rity buffet-f 2) the extent of clata IC)SS due to buffer
OVc\l- or unclerf]c)w, cliscontinuities  ill the downlink telemetry capability, ancl ground
)E~sed Sciellc:e  tradeoffs nlade cluring t}le bLlffel-  managen!erlt prc)c:ess,  3) t}le ir[lpz4ct of bit
C’l”rol”s, especial ly c)n Ccxipressed clata, ir] the }J1-esericc, of erl-c>l- Cc)rltainment strategies,
~) (1?4 t a ]atc’l”lc’y, espec:ia] ly c) f t he erlgirleel-irlg tclenletl”y cl?4ta St ]“QaI[\j and 5)
iclent ific~at icjr! c>f the’ SpCC:ifjC Q]eriKrltS C>f thC! C]eSiglJ that c:oLl]d k,c,r,efit  frc,nl the
cleve]ol.jl~mllt  c)f aclclit ic>nz4] grc>uncl basecl tc>c>]s tc) bp Llsed irl the c:c~rlc]LICt  c>f the mi Ssion.

‘J’he fur)ct jc)nal s y s t  ems moclel prc)vi ciecl an  car] y  m e a n s to valiclate t h a t  t h e  appr-cmch
cc)llc:eivecl tc> meet existing science  c>bjeetives was i~lcleed  feasible witllirl the schedule,
spacecraft , ancl grc~untl rescmrces avaj lt~bl e t o imp] cment the apprcmc.  h .


